Introduction
variational iteration method [2] , Riccati differential equation method [3] , and other methods [4] [5] [6] [7] [8] [9] .
The objective of this article is to look for new study for relating to the Kudryashov method to explore exact travelling wave solution for the surface wave equation and the generalized Kuramoto-Sivashinsky equation. The solution procedure of the Kudryashov method can be reduced to solve a large system of algebraic equations, which is hard to solve, then we use the characteristic set algorithm to solve this problem. This application displays the simplicity, efficiency and effectiveness of the Kudryashov method with characteristic set algorithm [10] . To the best of our knowledge that the Kudryashov 
where ( , ) u u x t = is an unknown function, Q is a polynomial of ( , ) u x t and its partial derivatives in which the highest order partial derivatives and the nonlinear terms are involved and the subscripts stands for the partial derivatives.
Step-1: We familiarize the travelling wave transformation
where c is the speed of travelling wave, the travelling wave transformation eq.(2) transform eq. (1) into an ordinary differential equation
where Θ is a polynomial of u and its derivatives and the superscripts specify the ordinary derivatives with respect to ξ .
Step-2:We look for exact solution of eq. (3) in the form 0 ( ) ( ) ,
are constants to be determined, such that 0 N a ≠ , while ( ) Q ξ has the
a solution to the Riccati equation
where ρ is arbitrary constant.
Step-3: By balancing the highest order derivative terms with the nonlinear terms of the highest order come out in eq.(4), we can evaluated the value of the positive integer N.
Step-4: By substituting eq.(4) along with eq.(6) into eq. (3) and equating all the coefficients of same power of ( ) Q ξ to zero, we obtained a system of algebraic equations.
The obtaining system can be solved to find the value of c ， (0 )
substituting these terms into eq.(4) along with (5), the determination of solutions of eq.(1) will be completed.
Characteristic set algorithm
Let us give the characteristic set algorithm as follows [11] . A characteristic set CS of a polynomial system PS will be determined according to the following algorithm.
Input: A polynomial system PS .
Output:
A characteristic set CS of PS .
Step The Step 2 will be achieved by the algorithm below: Input: A polynomial system PS . Output: A basic set BS of PS .
Step 1: Set ' PS PS = and = BS φ ;
Step 2 Step 4: Go to Step 2.
(Well-Ordering Principle) Let CS be a characteristic set of a polynomials system PS . Then:
Zero PS Zero CS IP Zero PS I = ∪ + where i I are initials in CS , and IP is the initial-product of CS .
Exact solutions of a surface wave equation in convecting fluid
Consider the following surface wave equation [12] :
which describes oscillatory Rayleigh-Marangoni instability in a liquid layer with free boundary. Let's assume the traveling wave solution of eq. (7) in the form
where c is a arbitrary constant. Using the wave variable (8), the eq. (7) is carried to
integrating eq. (9) once with respect to ξ and setting the integration constant as zero,we get:
suppose that the solution of ODE (10) can be expressed:
where (0 ) i c i N ≤ ≤ are constants to be determined, such that 0
Consider the homogeneous balance between the highest order derivative (3) u and nonlinear term ' uu appearing in (10), we have 2 N = ,we then suppose that eq.(10) has the following solutions:
substituting eq. (12) along with eq.(6) into eq. (10) and collecting all the terms with the same power of ( ) Q ξ together, equating each coefficient to zero, yields a set of algebraic equations,
which is large and difficult to solve, with the aid of the characteristic set algorithm, we can distinguish the different cases namely: Case (1) (21)   2   2  2  3  2  2 0 2  0 2  2 2  0 2  2  2  1  2  1  1  2 0  2 2  0 2  2   12  2(29  6  29  102  92 )  =-,  -,  (  45  29  29 
where c is a arbitrary constant. Using the wave variable (14), the eq. (13) is carried to 
